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2 Description of study areas 
Four study areas in South Africa were selected on the basis of three main criteria: 
rainfall, coefficient of variation in rainfall and Themeda dominance. The sites chosen 
were representative of a rainfall gradient from low unpredictable rainfall to high 
predictable rainfall. These areas were: Trompsberg (low, unpredictable rainfall, 
droughts common), Hluhluwe-Umfolozi Park (HUP) (variable rainfall, inter-annual 
wet/dry cycles; periodic droughts); Ukulinga (moderately mesic, predictable rainfall); 
Kamberg Nature Reserve, (mesic, predictable rainfall) Figure 2.1. Descriptions of 
each of these areas are given below. The relevant location, veld types and climatic 
data is summarised in Table 2.1 
MEAN ANNUAL 
PRECIPITA TlON (mm) 
A/te( Dent, Lynch 8. Schulze (1989) 
mm 
• < fOO 
• 1~O· 200 o 2~O· 400 
o 4~0· fOO 
o 400· '00 
800 • 1000 
• 1000· 1100 
• > 1200 
Figure 2.1 Precipitation map of South Africa taken from Dent et aI., (1989) showing 
the position of the study areas. TRM=Trompsberg (semi arid, droughts common); 
HLU=Hluhluwe (tropical, variable rainfall, periodic drought); UKU=Ukulinga 
(moderately mesic, predictable rainfall); KAM= Kamberg (mesic, cold winters). 
Methodologies employed required the sampling of different aged swards of Themeda 
at each study area. Where possible, these sites were adjacent to each other, but in 











Trompsberg: Semi arid 
The Trompsberg area is semi arid to arid, with high inter-annual variation in rainfall 
and droughts being relatively common. The majority of rainfall occurs in late summer 
(February). Seasonal temperature fluctuations are marked, with hot summers and cold 
winters, associated with a high incidence of frost, Table 2.1. Fires are considered 
disastrous by the fanning community and are avoided at all costs. The main sources 
of fire in the area are those started on the road verges by passing travellers (cigarettes 
and glass). When fires do start, every effort is made to put them out. The landscape is 
generally flat, interspersed with occasional "koppies"(hills), Figure 2.2. 
The work conducted in the Trompsberg area took place on 2 farms, both of which 
produce sheep and cattle. It was necessary to use two farms due to the rarity of 
recently burnt sites in this area. Hillside farm is owned by Dinny Howell and is 
situated to the south of Trompsberg, just off the Nl. Dinnie's late father, a close 
friend of Acocks, introduced a high-density rapid rotation grazing in the mid 1900's. 
The strategy, based on the principles of non selective grazing, involves many small 
paddocks where animals are moved about every three weeks and the return time to a 
grazed paddock is preferably more then 7 months and is strongly advocated by the 
owners (see Tainton, 1972). The site used on this farm had last been burnt in 1939, 
but had been heavily grazed prior to the commencement of the study. Flip Henning 
owned the other farm, situated a few kilometres (~ 10) north of Trompsberg. Flip uses 
fewer paddocks that are much larger, resulting in slower rotation times. A portion of 
Flip's fann was burnt accidentally in May of 1995. None of the areas sampled had 
been grazed for at least 6 months prior to a given sampling event. For clarity these 
sites are collectively referred to as the Trompsberg sites, but where relevant the 
grazing and fire histories are given. 
Figure 2.2 15-month post burn 
sward of Themeda in the 















mtlentlon was to vn'Jv",,, 
was sltualtea 

















All sites were subject to natural utilisation by indigenous animals. However sites were 
specifically chosen in areas where animal densities were low in an attempt to mitigate 
the effects of heavy grazing. The primary consumers of Themeda in HUP are buffalo, 
Figure 2.4, which occurred in low densities around the sites chosen. 
Unlike the semi arid study area (Tromps berg) fire is an integral part of the 
management strategy in HUP. Fire frequency is dependent on fuel load. During wet 
cycles a given area is generally burnt biannually although annual burns may occur. 
Burning is less frequent in drier years. Each of the areas chosen had burning 
frequencies staggered on either side ofthe road. For example at Magangeni the 
western side of the road had been burnt in 1995 whereas the eastern side had been 
burnt in 1996. 
Figure 2.3 Characteristic tall form of 
Themeda (15 month post burn) 
occurring at Magangeni in HUP 
(variable, wet/dry rainfall cycles 
interspersed with drought). 
Figure 2.4 African buffalo in 













Ukulinga is a research farm, 8 km's to the south east ofPietermaritzburg, run by the 
University of Natal, Pietermaritzburg. Work was conducted on the "plateau" of the 
research farm (Figure 2.5). This area is described as moderately mesic, with 
predictable summer rainfall, moderate seasonal fluctuations in temperature and 
occasional winter frost, Table 2.1. This area is usually burnt biannually. The last bum 
prior to the commencement of this study (1996) was in July 1995. Half the area was 
burnt again in September of 1996 and the other half was burnt in August of 1997. In 
the year prior to 1995 there was moderate grazing by cattle on the plateau but during 
the study grazers were absent from the area. 
Kamberg Nature Reserve 
Figure 2.5 One-year post bum sward of 
Themeda on the plateau at Ukulinga 
research farm, near Pietermaritszburg, 
(moderately mesic). 
Kamberg is situated in the foothills of Ukhahlamba Drakensberg Park (Figure 2.6). 
This montane area is mesic, with high predictable summer rainfall with a low 
coefficient of variation in rainfall. Seasonal fluctuations in temperature are marked; 
winters are very cold associated with frost and sometimes snow. Different blocks in 
the area are burnt at different frequencies. For the purposes of this study, the main 
areas used for the study are biannually burnt. Two blocks were used, the first, called 
the "camp" site was burnt in April 1995 and August 1997, the second block, called 
the "wattle" site was bunt in August 1996. A third block called Stillerust, which is 
burnt annually, was incorporated into some demographic studies. 
The reserve supports low densities of indigenous wildlife, the most common grazers 
being black wildebeest. However these were in low densities and grazing impacts 











Figure 2.6 Early year post burn sward 
of Themeda in Kamberg Nature 
Reserve in the Drakensberg, (mesic 
predictable rainfall, very cold winters). 
Table 2.1 Climatic data, based on long term statistics, for the four study sites used in the . .. 
InvestIgatlons. 
Trompsberg Nqumeni Corridor Magangeni Ukulinga Kamberg 
Fauresmith Mpila PMB Cedara 
(29° 46'S; (28°18'S; (29° 36'S; (29°32'S; 
25° 19'E) 31°51 'E 30° 26'E) 300 17'E 
Location (lat, 30°03' 28° 12' 21" 28°13'24" 28° 04' 32" 29°40' 29°31' 
long) 25°78 31 ° 51' 07" 31°00'15' 32° 01' 20" 30°24' 29°70' 
Elevation (m) 1433 300 220 150 762 1525 
Mean annual 419 690 650 900 844 1049 
rainfall, mm.yr-I (1913-2002) (1953-2002) 
CVrainfall 30-35% 25-30% 25-30% 25-30% 20-25% <20% 
Mean max temp 24.2 27.4 **35 **35 25.5 22.4 
Mean min temp 8.6 16.8 **13 **13 11.4 9.9 
Mean temp. 16.4 22.1 unavailable unavailable 18.5 16.2 
Temp range 15.6 10.6 unavailabl unavailable 14.2 12.5 
e 
Days Min temp_ 118 0 0 0 67 75 
<5°C 
Days,O°C 45 0 unavailable unavailable 13 9 
Recorded period 1961-1990 1981-1990 1961- 1961-1990 
1990 
* Rainfall data comes directly from each site but temperature data comes from the closest 
South African Weather Bureau station recording temperature, as indicated below the site 
names. 
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Biomass per unit area was most important in root one whereas tiller densities per unit 
area were more important in separating groups in root 2 (Table 3.20). 
Table 3.20 Standardised coefficients for canonical variables 
Root 1 Root 2 
TL .4053 -1.01 
TM -1.088 .0253 
Eigenval 2.161 .0911 
Cum.Prop .9596 1.000 
TL = Total number oftillers per unit area. TM = Total biomass per unit area 
Seedlings 
Growth data for five and a half-month-old seedlings are presented in Figure 3.16. 
Magangeni plants had elongating and reproductively mature tillers 5 and a half-months 
after gennination. Trompsberg plants also had elongating tillers. These were considered 
to be immature reproductive tillers. Kamberg plants were distinct in only having basal 
tillers. Magangeni and Trompsberg plants had initiated aerial tillers. Magangeni plants 
produced more aerial tillers per extending/reproductive tiller than Trompsberg plants. 
Notable is the fact that Magangeni plants produce proportionately more root material than 
other populations. This may be related to the morphology of the plant where the roots 
have to support a taller more robust plant compared to other populations. Magangeni 
plants also had lower dead litter biomass per unit area, consistent with observations in 
clones grown under controlled conditions. 
Figure 3.15 Roots from five and a 
half month old seedlings grown 
under controlled conditions. From 
top: Kamberg, Trompsberg, 
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conditions. This was particularly evident in Trompsberg clones. However, values were still 
significantly lower then those of Magangeni clones. 
The number of aerial tillers produced per flowering tiller was similar in field populations 
and plants grown under controlled conditions for the Magangeni ecotype. In all other 
populations tested there was a significant increase in the number of aerial tillers produced 
on flowering tillers when grown under controlled greenhouse conditions. However, these 
values were still significantly lower then those for field plants and clones of the Magangeni 
ecotype. 
Based on standard error and standard deviation values (Figure 3.19), variation of plants 
grown under controlled conditions equated to, or was slightly lower than that in field 
populations for the Magangeni ecotype. All other populations, however generally showed 
an increase in the extent of variation within traits when grown under controlled conditions. 
This higher degree of variation may however be a consequence of different responses 
within an ecotype to the treatments applied in the second season. 
Figure 3. 17Clonally propagated plants 
grown under controlled conditions forI 0 
months. From the left: Kamberg, 
Ukulinga, Hluhluwe, Trompsberg 
/' 
/ 
Figure 3.18 Clonally propagated plants 
grown under controlled conditions for 2 
seasons, (cut at 10 months, medium 
water treatment). From left: Hluhluwe, 
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